This study proposes a method for evaluating the written production of Spanish collocations. We begin by asking if the native speaker model is the appropriate one for learners. In order to answer this question we undertook the annotation of collocations in two parallel corpora, one by native speakers, and another by learners. Once both corpora were annotated, the collocational richness of learners and native speakers were compared. In order to measure collocational richness, four parameters were established (density, variety, sophistication and number of errors). Our results show that learners do, in fact, use collocations, but their choices lack the variety, sophistication and correction exhibited by native speakers.
Introduction
The aim of this study was to delve into the nature of the problems involved in learning collocations with the intention of finding a solution that will facilitate this learning, thereby enabling learners to accomplish good collocational competence. In order to achieve this objective we compare the use of collocations in a learner corpus with the use of collocations in a native corpus. We follow the Explanatory and Combinatorial Lexicography (Mel'čuk et al., 1995) , which defines collocation as a restricted lexical combination that is composed of two elements (base and collocate) between which there is a particular relationship: the base selects a lexical unit, the collocate, that expresses a particular meaning as a function of the base (Alonso Ramos, 2010) ; for example, paseo 'walk' selects the verb dar 'give' and viaje 'travel' selects hacer 'do' to express a similar meaning (*hacer un paseo lit. 'do a walk' and *dar un viaje lit. 'give a walk').
In the literature, it is generally assumed that to be fluent in a language it is necessary to know the collocations of a language (Lewis, 1993; Howard, 1998; Granger, 1998; Higueras, 2006; Ferrando, 2012) and that, consequently, the native speaker's use of language is the model which learners have to follow in order to learn good collocational knowledge. The annotation of collocations in the two corpora has given us greater insight into the use of collocations: at first, we focused on identifying correct and incorrect collocations, but the analysis showed that the hypothetical perfection of the native speaker and the imperfection of the learner not only lies in the number of errors made and the number of collocations produced, but also in other features that we group under the term collocational richness, an objective measure of the appropriate use of collocations.
Until now most of the work based on corpora has focused on the learners´ production (e.g. Nesselhauf 2004), while overlooking the collocational knowledge model, native speakers. However, some studies do compare native corpora with learner corpora (Laufer & Waldman, 2011; Siyanova & Schmit, 2008; Durrant & Schmitt, 2009 ). These studies have broadened the knowledge of how learners learn collocations. Before describing our research, in this paper, first, we will explain two key concepts: the native speaker model and collocational richness.
As for as the native speaker model is concerned, the first question is to examine the degree to which this model must be considered the goal that learners have to achieve. The literature on language models deals with two main aspects: first, the definition of the native speaker model; second, whether or not the native speaker model is an appropriate one for learning a second language (Lee, 2006 ). We will not re-examine the first discussion, since we take the general definition of a language model as a reference point; but, we will follow up on the second discussion: is the native speaker model the appropriate model for learning collocations? As native speakers, we are aware that a problematic aspect in our own language is the correct and appropriate use of collocations; even if a native speaker does not usually make collocational errors, he does not always use the right word (didactic activities on lexical adequateness are included in textbooks for native speakers). However, collocations are one of the aspects which the native speaker is meant to be fluent in. Therefore, can a problematic feature be the model for learners? Is it possible that collocations define native speech while, at the same time, native speakers need to improve their use of collocations?
As for collocational richness, we have adapted this concept of lexical richness, based on statistical measures. Even if lexical richness is not always understood in the same terms by different authors 1 , we have chosen the interpretation by Read (2001:200-201) . For this author, lexical richness is based on the calculation of four parameters: density, variation, sophistication, and number of errors. Lexical density measures the number of different lexical words in relation to the total number of words. Variation measures the number of different words produced; sophistication the number of low-frequency words that are appropriate to the topic and style of a particular text; and the numbers of errors takes into account the total number or errors made. As Šišková (2012) points out, one of the main difficulties in assessing lexical richness is that it can only measure words as groups of letters separates by spaces, but cannot account for combinarions of words such as collocations, idioms, etc. this is the reason why we propose adapting the concept of lexical richness that assesses the production of orthographic words to the description of collocation richness that assesses the production of multiword units such as collocations.
The research questions that guide this work are the following: (i) is the native speaker model the one Spanish learners must follow in learning collocations ?; and (ii) what is the distance between the learner's collocational richness and that of the native speaker? In order to answer these questions we measured the collocational richness in two corpora. For the purpose of the present study, we used the Corpus escrito del español L2 (CEDEL2, Lozano, 2009) , which is organized thematically and by learning levels. Additionally, this has a parallel Spanish native corpus. A subcorpus of 200 texts was used to annotate collocations: 100 learner texts and 100 native texts. The annotation process was made in two stages: first, the learner corpus was annotated (Alonso Ramos et al. 2010a Ramos et al. , 2010b ; and later, the native corpus. We have followed the same steps in the two stages: recognition of the collocation, identification of the elements of the collocation, assignment of the semantic and syntactic pattern, and screening of correct and incorrect collocations.
This article is organized in four sections: firstly, the four parameters that measure collocational richness and how this is calculated is explained. Secondly, the results of the calculation of collocational richness of the native and the learner corpus are analyzed and compared. Thirdly, there is a brief discussion of the particularities of collocational errors made by native speakers. Finally, we present some conclusions.
Establishing Parameters
Four parameters are used to measure collocational richness (CR): collocational density (CD), collocation variety (CV), collocation sophistication (CS) and number of collocational errors (NE). As we have already pointed out, these are an adaptation of the parameters used to measure lexical richness (Read, 2001 ). However, these take into account the differences between the concept of richness applied to the orthographic word compared to multiword units. Each of the parameters are explained: what is measured, how this is calculated, and, the key concepts that apply in each case.
Collocational density is used to measure the number of collocations produced in relation to the total number of words or tokens of the subcorpus. (see Table 1 ). The data allows us to know the total number of collocations in the subcorpus. We determine the number of collocations in relation to the number of tagged collocations, and not only in relation to the number of correct collocations in order to take into account all attempts to produce a collocation, and not only correct attempts.
Collocational variation is calculated by dividing the number of lemma collocations by the total number of collocations (see Table 1 ). We adapt the type-token ratio that traditionally measures lexical variation in order to measure the collocation token ratio. This parameter measures the number of different collocations that the learners know. Following the correspondence between lemma and inflected forms for the words, we can define lemma collocation as the base form which is the representative form of all the inflected forms of one collocation; the inflected collocation is each morphological variant of one lemma collocation. For example, llamar la atención 'to attract attention' is the lemma collocation of llama la atención '[he, she, it] attracts attention' and llamó la atención '[he, she, it] attracted attention', two inflected collocations.
In order to measure collocational sophistication, we start with a premise: low-frequency collocation is considered the most sophisticated, following the approach adopted by Laufer and Nation (1995) with their Lexical Frequency Profile, for whom most frequent words are easier than infrequent words. There are, however, other approaches that propose measuring lexical sophistication based on teacher judgments as well as on similarity with the L1 (Tidball & Treffes-Daller, 2008 ). Since we opt for assuming the equivalence between sophistication and low frequency, to calculate the index of this parameter we need to obtain the frequency of the collocations of the text. We consider that a collocation is sophisticated if its base is sophisticated, that is, if its index was allocated to the lower frequency band, up to three occurrences per one million words (Almela et al. 2005) . To assign the frequency of the base we have identified the number of occurrences of each word in a reference corpus EsTenTen (this corpus can be found on the Sketch Engine interface, Kilgarriff et al. 2004 ). We used a frequency index (from 1 to 5) based on the result of dividing the number of occurrences of the one base by the number of tokens of the corpus and, then, multiplying the result by one million. The number of lemma collocations is the divided by the total number of collocations (see Table 1 ).
Finally, we identify the number of wrong collocations in relation to the total number of attempts to produce collocations thereby including both correct and incorrect collocations (see Table 1 ). Since the nature of errors is different in native speakers' texts and in learners' texts, we have used two different typologies for their classification. 
Collocational richness: overview of results
From the annotation of the corpus we obtain the number of collocations produced, the number of correct collocations and the number of incorrect collocations for each corpus. The learner corpus contains 1.863 collocations: 457 wrong and 1.407 correct ones. The native corpus contains 1.105 collocations: 35 wrong and 1.070 correct collocations. The number of collocations in both corpora can call the native speaker model into question: if we calculate the average number of collocations per text, learners produce eighteen collocations per text and native speakers, eleven. However, we must take into account two aspects: a) learner texts are shorter (the number of tokens is greater in learner texts than in native texts: 52.171 in learners' and 32.628 in texts by native speakers) and, as it has been claimed by e.g. Malvern and Richard (1997) the text length has an impact on the measure of lexical richness; b) collocational density (the number of collocations in relation to the number of words) is one of the parameters of collocational richness, but not the only one.
Collocational density: analysis and results
The lexical density index allows us to know the number of collocations produced in relation to the number of words produced. This is the only parameter where learners perform better than natives, although only slightly. A difference of only 0.001 (see Table 2 ) is negligible, therefore, we can conclude that there is no real difference.
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Nº of tagged collocations
Total number of collocations CD = 
Collocational variation: analysis and results
Natives produced 926 lemma collocations of the 1.070 inflected collocations while learners produced 824 lemma collocations of 1.406 inflected collocations. In order to know the difference between variation in native texts and learner texts, we compared the values in the index and found that there is greater variation in native speakers' texts (see Table 3 ). In relation to this data we can also analyze the number of collocations that are not repeated, in other words, how many lemma collocations are instantiated only once: natives produced 845 cases and learners only 637. 
Collocational sophistication: analysis and results
Collocational sophistication is one of the parameters where we notice the most differences between natives and learners, in addition to the number of errors. We identified 93 sophisticated collocations in native texts as opposed to the 37 sophisticated collocations found in learners' texts. Table 4 shows that the sophistication index of native speakers triples the learners' index. Moreover, out of the 621 collocations used by native speakers, 88 had a sophisticated base while this occurred in 78 of the 392 collocations used by learners
Nº of sophistication collocations
Total number of collocations CS = 
Number of collocations errors: analysis and results
Not unexpectedly, the number of errors is the parameter where there is the greatest difference between learners and natives since it is here where learners reveal their limitations in their command of collocational knowledge. Natives only made 35 errors as opposed to the 457 that learners made. This is the reason for the marked difference between the two indices which we can see in Table 5 . Even with this considerable difference, it is surprising that natives make some collocational errors. In section 4 we discuss the typology of native errors in comparison with that of learners' errors.
Nº of mistakes Total numbers of collocations errors = 
Calculation collocational richness
Collocational richness is obtained by a simple formula (see Figure 5 ). In order to determine the mathematical functions, we have to take into account the positive and negative values of the parameters. Variation, density and sophistication are positive parameters: more variation, more density and more sophistication involve greater collocational richness; however, a greater number of errors results in less collocational richness. These three positive values are added, and, finally, the number of errors is subtracted from this result (see 5). Table 6 we can see that the values for the native speakers' collocational index are higher than those that indicate learners' collocational richness. Therefore, we can say that the native speaker model is still a valid model. 
Typology of native speaker errors
After the first analysis, we noticed that not only do learners have problems with collocations, but that natives do also, although they have different types of problems. Interference is the main cause of error: interlingual in learners and intralingual in natives. Learners make errors such as *gastar el tiempo lit. 'spend the time' instead of perder el tiempo lit. 'lose the time', as a literal translation of to spend time (Alonso Ramos et al. 2010a Ramos et al. , 2010b . Native speakers' errors are produced by interferences with their own language: a speaker produces an incorrect collocation, but has a correct collocation in mind which has been mixed with another correct collocation («greffes collocationnelles» in Polguère 2007) .
The number of native speakers' errors is small in relation to the number of learners' errors. However, it is possible to classify them according to a typology that can be used to explain the problems learners have when producing collocations. The next figure shows a diagram of the different types of native speakers' errors (see Figure  1) . Grammatical errors concern number, gender, government, etc. For example, *andar de bicicleta lit. 'walk of bicycle' by andar en bicicleta lit. 'walk in bicycle', 'ride a bicycle'. Two types of errors can be distinguished: substitution errors and collocational grafts. Substitution errors can be produced for two reasons: first, the incorrect choice of one of its elements such as the case of *echar marcha atrás lit. 'pour step back' by dar marcha atrás lit. 'give step back'; second, the use of a correct collocation, but with a different sense than what the speaker wants to say, for example, salud global 'global health' for expressing buena salud 'good health'.
Collocational grafts are another kind of error which is more complex. Polguère (2007) explains grafts (greffes collocationneles), as a particular case of native collocational error. Grafts can be defined as the production of an incorrect collocation as a result of the interference of two collocations, both correct: the one that we have in mind; the other that interferes in the production. Three collocations take part in the process: the wrong collocation (graft), the collocation that the speaker wants to produce (target collocation) and the collocation where the interference is produced (source collocation). For example, the case of *llamar la intención lit. 'call the intention', incorrect production; the target collocation would be tener la intención lit. 'have the intention' and the source collocation would be llamar la atención lit. 'call the attention'.
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Conclusion
The contrastive study between a native speaker corpus and a learner corpus that we have carried out provides data that allows us to more thoroughly understand the difficulties of learning collocations for learners. Moreover, the results point the way towards the elaboration of useful guidelines that will make learning collocations easier. On the one hand, the work with corpora has allowed us to reject some common assumptions. For instance, we have proved that learners do, indeed, use collocations, but their choices do not have the degree of variety, sophistication and correction of native speakers. Therefore, some assumptions such as the notion that learners use few collocations are shown to be false. On the other hand, the parameters that define native speakers' collocational richness indicate that error is the key factor in terms of producing correct collocations. This could certainly be taken as an incentive for placing greater emphasis on the relevance of collocations in didactic material.
